International Clearing Unions (ICU) are expected to save international reserves for their members. This study derives a benchmark for reserves saving (RSE) that includes all net reserve savings net of costs for inter-temporal credit that accrue from the clearing process within any ICU. As a test case, RSE of Asian Clearing Union (ACU) is computed and is found to be US $4.5 billion per year over the period 2000 to 2015. RSE ranges from zero to US $8 billion. A counterfactual extension of ACU membership to Thailand and Malaysia indicates that the RSE may not necessarily increase. The RSE can be extended to any clearing system that follows the principles of inter-temporal credit, multilateral netting and uses single currency for netting and settlement. RSE of such a clearing systems will depend on the balance of credit and debit positions of members. RSE is highest when the trade is perfectly balanced and the countries follow a floating rate regime.
Introduction
International Clearing Unions (ICU) 1 are one of the instruments for economic integration and are expected to create conducive environment for increase in trade, to save foreign exchange reserves (henceforth, reserves) and pave the way for higher forms of economic integration [2] [3] . International trade is settled by payments in acceptable foreign currencies that are transmitted through corre-1 spondent banks. ICU is an alternate mechanism whereby the trade payments are routed by the correspondent banks to a central bank or clearing agent. These central banks then hold the settlement receivable and payable positions for a pre-defined time period before netting them off. The netting is done on a multilateral basis by a central clearing agency. This mechanism is the core to functioning of an ICU. ICUs are expected to have a positive impact on the reserves of the countries and the magnitude of this impact is expected to depend on the balance of trade within the ICU [4] . A more balanced ICU will generate the highest possible reserve savings through a multi-lateral netting of trade receivables and payables. These savings are expected to reduce the demand for reserves, thereby providing stability to the exchange rates.
The economic impact of ICU is linked to this financial intermediation by an ICU, where it lends the savings of surplus countries to deficit countries during the process of multilateral netting [5] . Skidelsky [6] and Davidson [7] emphasize that ICU can shift the burden of balance of payment (BoP) adjustment on countries with surplus by automatically extending credit to debtors. Piffaretti [8] also supports the idea of a multilateral international clearing house that addresses the shortcomings of the national currencies reserve-based system by allowing adjustment through the debtors. Studies have also argued that ICUs would counter dampening effect on trade due to lack of reserves by putting the burden of adjustment on both surplus and debtor countries (see for example [1] RSE can also occur without an ICU when countries have bilateral trade settlement arrangements. However, such RSE will be less than or equal to what can be generated by participating in an ICU. Counterfactual extension of ICU by expansion of membership indicates that inclusion of new members can enhance the RSE. The paper fills in the gap in literature by theoretical extension of a reserve saving effect model by included a term for cost of settlement, and its application for assessment of ACU in its existing form and its counterfactual extension.
The remaining paper is organised as follows. Section 2 explains the net settlement system of an ICU that leads to savings of reserves. Section 3 models the effects of ICU on the reserves as a measure of its effectiveness. Section 4 applies the model for assessing the effects of ACU and presents the results and Section 5 concludes.
Net Settlement System of an International Clearing Union (ICU)
Structure of an ICU is analogous to prevailing national net clearing and settlement system, where financial institutions settle their daily inter-institutional claims arising out of financial or trading, netted over a specific time window [8] .
The main difference between ICU and a national net clearing system is that an ICU functions at two layers of netting-one at the national level where every central bank has a net receipt or payment at the end of each day that allows it to record the net debit or credit; and two at the ICU level where, at the end of the settlement cycle, each country's debit and credits are set off and a net position is arrived at. The net debit or credit position results in outflow or inflow of foreign currency, than may affect the foreign exchange reserves. The central bank is required to absorb all foreign exchange flows into its reserves either by purchasing it against issue of domestic currency or against issue of special currency like Bacor 2 or ACU Monetary Unit. Alternately, the central bank may also sell foreign currency against purchase of its own currency or special currency.
ICU attempts to equalize the debits and credits similar to assets and liabilities, in a closed system. If net credits equal debits in the system, no foreign currency flows exit the clearing union, then each member has full control over the ex- Assuming that countries do not participate in an ICU, then country A will receive its surplus of 7000 (row 5 column 1) and pay its deficit of 5000 (row 6 column 1). Similarly, B will receive 2000 and pay 11,000 (row 5 and 6 of column 2), C will receive 7000 and pay 0 (row 5 and 6 of column 3) and D will receive 4000 and pay 6000 (row 5 and 6 of column 4). Since the receipts and payments
will not match, all of them will have to arrange for funds to pay off their imports 2 Bancor is a supranational international currency, suggested by Keynes and Schumpeter [9] that would be used for settlement of international trade commitments between countries that are member of an ICU. Bancor was to have a fixed exchange rate and would be used as a unit of account to measure the trade balance between nations. Every good exported would add Bancor to a country's account while every good imported would subtract Bancor. or deficits amounting to 22,000 (row 6 column 5). Hence on an aggregate the volume of international assets needed by these four countries would be 22,000
units.
On the other hand, if they decide to participate in an ICU, they need to pay only their net positions at the end of the pre-defined period, which is 9000 for country B (row 7 column 2) and 2000 for country D (row 7 column 4) i.e. a total of 11,000. In summary, while a gross system requires 22,000 units of international assets, the ICU reduces this demand to half of that. Extending the example, if we assume that the countries in net credit position (A and C) allow debtors to run their deficits for the next period then even the net payment of 11,000
is not needed provided the debtors are able to export to creditors an equivalent amount.
The effect of netting on the BoP position of the countries can be understood using standard Hecksher-Ohlin and Krugman models of international trade. In terms of these models, the budget constraint 3 of the economy is determined by the terms-of-trade 4 as a downward-sloped line with slope equal to the ratio of prices (P) of x to y where x is the exportable commodity and y is the importable i.e. only one period within which the x and y are exchanged and payments are settled and there were no prior reserves, then neither country can import for the other as they possess no reserves. In other words, it is constrained by existing balance of trade. In order to enhance the trade, either country will need to allow import by the other against credit. This can be illustrated with a stylized BoP statements of three ICU countries A, B and C over two periods (Table 2) . Let us assume that country A, B and C are members of ICU. In period 1, countries B and C owe a total of 70 units (55 + 15) to country A on a net basis.
With the introduction of credit for one period, the constraint is relaxed as in the next period, as the countries are able to offset their positions. Countries B and C now have a net export of 70 units that settles their dues to Country A from period 1. The only obligation that remains to be settled at the end of period 2 is the interest r levied on the deficit countries B and C by country A. Hence, the obligations in one period get netted off in the second period and the net pay off of the countries is therefore lower.
In a nutshell, an ICU will reduce the volume of international assets required, pressurizes the debtors to correct their deficits, as countries with persistent debit positions will be restricted to access inter-temporal credits or they have to raise resources at higher costs [10] . All these benefits of ICU hinge on its ability to conserve reserves and create a system where the creditors with surplus extend credit to the debtors. We now formalize the above illustration into a model for estimating the reserve saving of an ICU.
Benchmarking the Reserve Savings of an International Clearing Union
Reserve savings under ICU happen when members net off their multilateral receipts and payments. Suppose a country i has X amount of exports and M amount of imports from country . j At the same time, country j , also has some exports and imports from country i . If we assume that ICU settles the same, the country with less amount payable at time t will not be required to pay at all. In a two country model, the trade dues of each country will be given by ( ) 
Countries with pegged exchange rate will absorb the savings into their reserves. However, countries with a managed exchange rate can decide the extent to which the imports will be paid from reserves. Therefore, only a fraction of the imports (M) are paid using reserves (R), termed as the import cover ratio (i.e. M R ) [11] [12] . This implies that imports are fraction of reserves and of this fraction, only a small part is used for payment of imports. Of the amount payable as per Equation (1), only this fraction will contribute to reserve savings and not the entire amount. Stock (R) to flow (M) ratio gives us a unit of time t [13] . 
The ratio will then be R R M + . To obtain standard flow to stock ratio, we divide both numerator and denominator with R and get a fraction of imports that affect reserves, which is given by:
α also captures the extent to which reducing one unit value of net imports by routing through the clearing union will help the country to reduce its foreign exchange reserves. Auguste [10] using a similar derivation identifies the contemporaneous reserve saving effect (RSE) for all countries participating in an ICU. Adjusting Equation (1) with Equation (2), we obtain the same , RSE min ,
Generalizing Equation (3) for p countries in an ICU gives us:
In case of p countries, however there is a possibility of both bilateral and multilateral netting of payments. Effects of ICUs are necessarily multilateral, hence we have to deduct the bilateral effect for pair of each trade partner. The RSE for country j while removing bilateral effects with j will then be given by the following identity.
RSE min , min ,
Adding time t into Equation (5) gives a flow to the index for reserve saving for the ICU. We make one more deduction in Equation (5) 
Standard reports of any ICU publish data derived from Equation. (4) as the benefits accruing to countries (See for example ACU, 2014 for data on ACU
[14]). However, in absence of adjustments shown in Equation (6), these benefits may be overstated.
Modelling the Credit Arrangement within ICU
Multilateral credit is the key to ICUs as it allows each member continue trade by using intra-temporal trade. Cost and availability of this credit is expected to be used as a tool for correcting the BoP imbalances. As explained above, under ICU mechanism, the debtor or creditor position is maintained in the books of the ICU and at the end of settlement period (say 1 month), the net position (debits minus credits) is arrived at. It may happen that some countries would have net credit while other have a net debit position. Assuming that the country is a gross importer within ICU i.e. it imports from all other members, then its position would be in debit against each country. In such a scenario, the debtor country can be assumed to avail multilateral credit from all other members for a period of say 1 month. At the end of the period, the debtor has to repay the creditors and the cycle commences once again from zero. Let the cost (c) of this credit for 1 month (i.e. 30/365year) be charged at an annual interest rate of r%. This cost for country j for a credit over time t will then be ( )
For every country where gross exports exceed the gross imports from all other members, the RSE will then be given by the following identity ( ) ( )
Addition of c to the RSE causes the model to capture all the financing costs and benefits (other than administrative costs) that can be obtained by joining an ICU. In case a country is a net importer from other countries, it will pay c as financing cost and vice versa. This model is an improvement over Auguste [10] that limited the RSE to trade settlement benefits only.
This credit creation under ICU is analogous to financial intermediation in foreign currency markets. The theories of financial intermediation justify it based on liquidity and on transformation of risk characteristics of assets [15] .
Both justifications hinge on more efficient allocation of resources by the finan- The interesting question that emerges from the example is whether such inter-temporal credit extends the budget constraint or is such credit adding to the costs? In order to examine this issue in depth, we take the case of Asian Clearing Union (ACU) and examine the effect of credit on easing of budget constraint using RSE as the indicator. In order to use ACU as a test case for ICU, it should broadly conform to principles enunciated by Keynes [9] . One major exception is the international currency (Bancor) envisaged by Keynes for ICUs, that is not a part of ACU framework. However, ACU uses ACU monetary unit that is pegged to US Dollar or Euro (as per the preference of the participants) allowing the trade settlements in a single currency. Table 3 compares the ACU objectives with the ICU framework proposed by Keynes.
Asian Clearing Union (ACU)-A Case
The comparison indicates that ACU does not materially differ from the original idea. If the ACU framework is similar to the conventional ICU, it can be assumed that it will serve as a means to ease the international budgetary constraint. The constraint can be eased by generating RSE. Assessment of RSE of Facility for payments for current international transactions among the members on a multilateral net basis.
Increase exports and imports among members by conservation of foreign exchange in intra-group transactions until the settlement.
Currency
Use of participants' currencies in trade settlements leading to savings in foreign reserves.
Use of Bancor for trade settlements. Bancor was expected to be an instrument of international currency having general acceptability.
Future scenario
To promote monetary co-operation among the participants and closer relations among the banking systems in their territories-to facilitate expansion of trade and economic activity among the countries of the ESCAP region.
Framework expected to use ICU as ground for regional economic co-operation in general and for monetary and financial co-operation in particular.
Flexibility
To provide for currency swap arrangement among the participants so as to make Asian Monetary Units available to them temporarily.
A system is expected to possess an internal stabilizing mechanism whereby creditors would temporarily provide credit to debtors subject of corrective action being initiated by the later.
Source: Authors' compilation ACU using benchmark model derived at Equation (8) now can be carried using data for its member countries.
Data
Data for the various variables for RSE (Equation (8) Table 5 . Table 5 indicates that the RSE has been positive for most countries except for Nepal in 2002 and 2015. In these two years, the interest costs for participating in the ICU was equal to the gross reserve savings. The RSE rises as intra-ACU trade rises as it is has an axiomatic linear relation. If the ratio of reserves to imports (Import cover ratio) rises due to disproportionate increase in reserves, then increase in intra-ACU trade leads to higher RSE. This is because with increase in R/M due to disproportionate increase in R (i.e., a country has adopted an export driven strategy), the percentage of reserves utilized for payments of imports will decline and at some stage, the stock-flow relationship ceases to have interaction. 
Results and Discussion

Counterfactual Extension of ACU
Counterfactual extension of an ICU is an interesting way of testing whether presence of more members in the ICU would have altered this position of low RSE. Similar counterfactual exercises have been used to study the hypothetical effects of ICUs by Duggan [1] and Hirai [21] . We evaluate the RSE for ACU by adding few more countries from South East Asia-Thailand and Malaysia and then compare the results. The selection of these two countries is based on their similarities with existing members, so the basic structure of flows within the ICU does not get disturbed. For instance, like existing ACU members, these two countries have formed economic associations to enhance trade, which will make it easier to integrate with a payment union. These countries follow precautionary reserve accumulation policies like most of the ACU members. The potential RSE for Thailand and Malaysia, if they become members of ACU, over the period is given in Table 6 .
Conclusions
Any net clearing system, whether domestic or international, is expected to reduce the demand for settlement money and to provide inter-temporal credit.
The efficiency of the net clearing system is usually measured by its netting benefits alone. We improve the Auguste [10] model for estimating the reserve savings effect (RSE) of an ICU by including the costs of intermediation. The model can be applied to any clearing system as a benchmark as it provides the net savings effect. As a test case, the RSE benchmark model evaluates Asian Clearing Union over 15 year period from 2000 to 2015 to find that on an US$ 4.5 billion per year is the extent of reserve saving. However, there is a wide variation in the RSE and generally countries with low GDP have RSE as low as zero while countries with higher GDP save more, though as a percentage of their existing reserves, it is less than 5% for all countries. Countries with larger trade will have larger savings and thereby be able to enhance trade without being limited by international budget constraints. A counterfactual extension of ACU membership to Thailand and Malaysia indicates that the RSE may increase for the participating member but the increase is RSE is not assured.
We can generalize these findings for any clearing system that follows the principles of inter-temporal credit, multilateral netting and use of single currency.
The RSE of a clearing system will depend on the balance of credit and debit positions of members. RSE will be highest when trade is balanced and the countries follow a floating rate regime. Expansion of ICU can have a beneficial impact on the RSE depending again on the same premise of balance of credits and debits.
Future works can include costs like country risk permia in to further adjust the costs that are deductible from reserve savings. The counterfactual extension can also be extended to cover all countries that are already a part of a regional arrangement.
